MaterIals and Methods
and the National Institute of Standards and Technology Definitive Method (4, 5) . ' The CDC-National Heart, Lung This approach assumes that the reference materials and fresh human serum samples perform similarly in the cholesterol assay.
One problem that the CDC standardization program has encountered with some instrument systems is apparent differences between fresh serum and processed frozen CDC pool material. These differences, referred to as "matrix effects," cause disagreement between the results obtained from some chemistry analyzers and the Reference Method values, which limits the universal use of these materials for standardization (6) (7) (8) 
MaterIals and Methods

Materials
Fresh serum samples were collected and analyzed at MCV; aliquots were then frozen and shipped to CDC on solid CO,. Aliquots were stored at -60 #{176}C until analysis by the Abell-Kendall assay or further enzymatic analysis. The CDC standardization pools were prepared from human serum as previously described ( Table 2 , the CDC instrument used the same setpoint (Table 1) , not an optimized setpoint. Nevertheless, both the MCV and the CDC Cobas-Bio instruments were accurate, well within the National Cholesterol Education Program guidelines.
The similir relationship between fresh samples and CDC pools when analyzed with the MCV and CDC (Jobas-Bio analyzers is shown in Figure 1 . The results in Table 2 and Figure 1 indicate that, because the type 1 assay settings produced accurate results for fresh serum samples, adjusting the calibrator setpoint to give higher values for CDC pools (the results of which were negatively biased in the surveys) would result in an unacceptably high bias in analysis of the fresh serum samples. eye. However, pool G also contained larger sedimenting particles. AAIJX increased as a function of total cholesterol concentration in both the affected and the unaffected pools. In general, however, those pools that showed a large bias by the type 1 analysis showed a much larger AAUX. In the type 1 analysis, the difference between the fresh serum samples and the CDC pools Type 5 mode improves negative bias in the cholesterol assay. The use of the type 5 endpoint analysis instead of the type 1 analysis mode gave more accurate results for most CDC pools. As shown in Table 3 , the large negative bias (vs the Reference Method results for CDC pools D, E, F, and H) of results obtained with the type 1 analysis is not observed when the type 5 analysis is used. Only the results from pool G stifi showed large negative bias.
The Reagent as a Possible Cause of the Negative Bias
Type 5 analysis tended to give slightly higher values in fresh pools (FHS 1-3) .
In the type 5 analysis protocol, the sample, diluent, and reagent are mixed, and the approximate absorbance at t = 0, A0 (actual minimum t = 5), is subtracted from the final absorbance after the programmed reaction time, n. Because the Abbott VP analyzer accurately analyzes pool G when the same reagent is used, the failure to recover the reference value probably is not due to slower kinetics or the lack of accessibility of this somewhat particulate sample to the reagents. We believe the significance of the larger aggregates in pool G is that the particle formation process may have advanced further in this much older pool (stored and used for almost 9 years) compared with other poo1s (next oldest stored, 3 years). Therefore, we speculate that, with time, storage leads to a progressive aggregation process, with particles becoming so large that they do not stay in suspension (i.e., they settle out, as in pool G). Another possible mechanism for partide formation besides the spontaneous mode described above is based on a common but not universal characteristic of pools stored frozen for longer than a year: the presence of clear ice on the vial walls and above the body of the frozen serum. This transfer of ice from the body of the serum probably leaves behind a partially dehydrated serum on the surface of the frozen serum. When the serum vial is thawed, the dehydrated serum may not redissolve completely, creating a suspension. 
